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ported for February. Within an area extending over the
northern part of the Panhandle of Texas, and thence westward
over northeastern New Mexico,and in south-central New Mexico
and extreme western Texas no precipitation was reported; and
at stations in southeastern North Carolina, western Florida,
south-central North Dakota, southern New Mexico, and south-
eastern Arizona the precipitation was the least ever reported
for February, The greatest depth of snowfall wus reported
along the line of the Central Pacific Railroad in Placer county,
Cal., where it amounted to one hundred and forty-nine inches

at Cisco, and the great depth of snow in cuts along the line of

the railroad crossing the summit of the Sierra Nevada Moun-
tains caused serious interruption to the train service through-
out a greater portion of the month.

Lakes Erie and Huron were reported practically open to
navigation daring the month. Very destructive floods occurred
in western Oregon and northern California during the early
part of the month. The rivers were generally above the danger
line in the Ohio, Cumberland, Tennessee, and lower Missis-
sippi valleys during the latter part of the month, and great
damage was caused by the overflow of streams in Ohio and
west-central Kentucky, The Verde and Gila rivers, Arizona,
overflowed their banks, and a large storage dam on the Hassa-
yampa River, Arizona, gave way, causing loss of life and
destruction of property. . )

Unusually well-defined and brilliant parhelia were observed
at Milwaukee, Wis., during the afternoon of the 16th, and at
Era, Idaho, during the morning of the 25th.

QATMOSPHERIC PRESSURE (expressed in inches and hundredths).

The distribution of mean atmospheric pressure for February,
1890, as determined from observations taken daily at 8 a. m.
and 8. p. m. (75th meridian time), is shown on chart ii by iso-
bars. The departure of the mean pressure for February,
obtained from observations taken twice daily at the hours
named from that determined from hourly observations, varied
at the stations named below, as follows :

Station, Departure, Btation. Departure.

+.008 || Baint Louis, MO ....oovuvveveens . 003

ey <4-.012 ghi 2 0, Illliv.li ............ + 00§

C -009 [| Baint Pau DM ceeennnrnnones 002
Philadelphia, Pa, -o10 || New Orleans, La.. -

Wsshm%ton City... -004 || Galveaton, Tex....o.cvveeeasen —.002

Savanua i Ga....... .009 || Santa Fé& N. MexX....rereininns ~.012

Buffalo, N. Y ... .012 || Denver, Colo ..... =004

Detroit, Mich.... .c05 || Salt Lake City, Ulah —.003

Cmomnatl.' Ohio,.., .007 || San Francisco,Cal............. —.017

Memphis, I'enn -002 || San Diego, Cal —-oI5

For February, 1890, the mean pressure was highest within
an area which extended from the middle Missouri valley
northward and northwestward to the Saskatchewan Valley,
where it was above 30.15, and where, at Swift Current, N. W.
T., a mean reading of 30.24 was reported. The mean values
were also above 30.15 aloug the Atlantic coast between the
twenty-seventh and thirty-fifth parallels. From central New
England southwestward to the east Gulf coast, in the interior
of the country between the Mississippi River and the Rocky
Mountains and north of the thirty-seventh parallel, and in
west-central California the mean pressure was above 30.10.
The mean pressure was lowest on the north Pacific coast,
where it fell below 30.00, the lowest mean reading, 29.96, being
noted at Fort Canby, Wash., and the mean values fell below
30.00 at stations in the eastern part of the middle plateau.

A comparison of the pressure chart for February, 1890, with
that of the preceding month shows but slight changes in the
positions of the areas of highest and lowest pressure. There
has been an eastward movement of the area of high pressure
over the southeastern states, and a decrease in mean pressure
of about .15 of an inch at south Atlantic coast stations, and
within the area of high pressure central in each month over
and north of the middle Missouri valley there has been a de-
crease in mean pressure of about .10 of an inch from North
Dakota to Kansas, and a slight decrease in the Saskatchewan
Valley. Within the area of low pressure which occupied the
north Pacific coast for each month there has been an increase
in mean pressare of more than .10 of an inch. In the preced-
ing month there was a range in mean pressure of more than
.45 between the Atlantic and Pacific coasts, and a range of
more than .40 between the middle Missouri valley and the Pa-
cific coast, while for the current month the ranges in mean
pressure between the Atlantic and Pacific coasts amounted to
but .20, and the range between the middle Missouri valley and
the Pacific coast varied from .15 to .20. The changes in mean
pressure referred to caused a decrease in pressure over the en-

tire country, except on the north Pacific coast; the most
marked decrease in pressure being shown over the southeastern
part of the country, where the mean pressure for Februury
was more than .15 lower than for the preceding month, while
on the north Pacific coast near the mouth of the Columbia
River there was an increase in mean pressure of more than .10.

The mean pressure for February, 1890, was generally above
the normal at Atlantic coast stations from the Gulf of Saint
Lawrence to southern Florida, and in the middle and upper
Missouri and Red River of the North valleys; elsewbere it was
generally below the normal. .’l‘he greatest departures above
the normal pressure occurred in Nova Scotia, New Brunswick

o6 | and over a greater part of New England, where they exceede

.05, and the most marked departures below the normal pressure
were noted from Arkansas and Indian Territory southward to
the west Gulf coast, and from the north Pacific coast sontheast-
ward to northern Nevada and northern Utah, where they were

more than .05.
BAROMETRIC RANGES.

The monthly barometric ranges at the several Signal Service
stations are shown in the table of miscellaneous meteorological
data. The general rule, to which the monthly barometrie
ranges over the United States are found to conform, is that
they increase with the latitude and decrease slightly, though
somewhat irregularly, with increasing longitude. In February,
1890, the monthly ranges were greatest over extreme eastern
New Englaund, where they exceeded 1.50, whence they decreased
southward to less than .30 over southern Florida, qutward to
less than 1.15 in the upper Missouri valley, from which region
they increased to more than 1.35 in the upper valley of the
Columbia River, and thence decreaseéd to 1.20 on the north
Pacific coast. Along the Atlantic coast the monthly ranges
varied from .27 at Key West, Fla., to 1.563 at Eastport, Me.;
between the eighty-second and ninety-second meridians, .46
at Cedar Keys, Fla., to 1.36 at Sault de Ste. Marie, Mich.;
between the Mississippi River and the Rocky Mountains, .71
at Corpus Christi, Tex., to 1.23 at Bismarck, N. Dak.; in the
Rocky Mountain and plateau regions, .47 at Fort Grant, Ariz.,
to 1.38 at Spokane Falls, Wash.; oun the Pacific coast, .42 at
San Diego, Cal., to 1.20 at Fort Canby, Wash.

?AREAS OF HIGH PRESSURE.
of h

Nine areas igh pressure were observed during the month
of February, four of which first appeared in the regions north
of North Dakota and Montana; three approached from the
north Pacific coast; and two from the Hudson Bay region,
Seven of these areas of high pressure were traced eastward to
the Atlantic coast, the general direction of movement being
slightly to the south of east; two disappeared by gradual
decrease of pressure west of the Mississippi. Those areas of
high pressure observed on the Pacific coast were apparently
moving in a northeasterly direction when first obsprvegl, but
after passing to the east of the coast line the direction of
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movement changed to the soutbeast. One disappeared while
central over Texas; one after reaching the central Rocky
Mountain_ region passed directly eastward to the Atlantic
coast, and the third after crossing the Rocky Mountains to
the north of Montana passed eastward to the Atlantic coast.

The following is a general description of the weather condi-
tions attending the movement of each area of bLigh pressure
observed during the month:

I.—The month opened with abnormally high pressure
north of the Lake region, while the pressure was abnormally
low on the north Pacific coast, north of North Dakota, and
northeast of New England. By the morning of the 2d the'
pressure had increased along the Atlantic coast, the centre of
greatest pressure being near Halifax, N. 8., where the barom-
eter had risen about three-fourths of an inch in twenty-four
hours. 'I'he storm on the Pacific coast had moved eastward,
extending over the northern Rocky Mountain region, and a
well -marked barometric gradient existed between Noya Scotia
and Montana, the difference of barometric pressure being about
one and one-half inch. The barometric pressure dec}'eqsed
rapidly on the north Atlantic coast during the 2d, the principal
area of high pressure apparently moving eastward from Nova
Scotia, while the barometer continued high over the Southern
States east of the Mississippi. )

. II.—During the easterly movement of the storm previously
referred to as central on the Pacific coast, this area of high
pressure appeared to the north of Moqt-aua-, and the move-
ment of cold air to the southward during the 2d resulted in
the formation of an area of low pressure over Lake Superior,
while that over Montana was appareutly forced to the west-
ward. It passed rapidly eastward north qf the Lake region
to the Saint Lawrence Valley where it disappeared quickly
during the 4th, owing to the advance of a depression from the
region. .

Laili(laj._%his area of high pressure hqd its origin in the same

roalit;y as that given to the preceding one, and passed east-
ward north of the Lake region to the Saint Lawrence Va,l.ley,
but.slightly to the south of the course pursued by the previous
area. It also increased in intensity during the easterly move-
meut, and while passing over New England on the 7th the at-
tending conditions were felt as far south as Florida. The
pressure increased during the e_a.sterl_v movement, and the
maximum, 30.78, oceurred at Halifax, N. 8., on the 7th when
the centre was near that station. Strong northeasterly gales
occurred off the south New England and south A‘tlaqt_lc coasts
during the 6th and 7th, whild"this area was passing eastward
from the Saint Lawrence Valley. )

IV.—Was observed north of Montana on the 7th, while the
previous reports indicate that it probably had its origin over
the north Pacific. The telegraphic reports of the 6th show
that an area of high pressure covered the Pacific coast and
plateau regions, and that the direction of movement was to
the north of east, following an area of low pressure from the
Pacific coast. After passing to the east of the Rocky Moun-
tains on the 7th, it moved eastward north of the Lake region,
while a secondary area of high pressure developed over Indian
Territory and moved to the northeastward, passing over the
Ohio Valley during the 8th and over the lower .lake region
during the 9th, uniting with the principal area of high pressure
far to the north of Lake Ontario on the afternoon of that date.
After reaching the Saint Lawrence Valley the direction changed
to sonthward, and on the morning of the 11th it was central
over New England, and included within its area the greater por-
tion of the southern, middle, and New England states. Itdis-
appeared to the eastward of the Atlantic coast during the 11th.

V.—Was first observed on the north Pacific coast on the
10th, although there was some indication of its approach from
the westward on the9th. A well-marked area of low pressure
covered the central Rocky Mountain region nn the morning of
the 10th, and this was forced to the southward over the Rio
Grande Valley and apparently into the west Gulf by the ad-
vance of this area of high pressure over the Rocky Mountain

region. On the 12th it included within its area the entire
country except the Saint Lawrence Valley and northern New
England, it being central over western Colorado. It moved
eastward from Colorudo during the 12th, attended by generally
fair weathor, the pressure decreasing rapidly during the east-
erly movement, and it disappeared to the east of the coast line
during the 13th.

VI1.—This area of high pressure also appeared on the Pacific
coast, where it was observed on the 13th. It moved eastward
south of the course followed by the previous area, passing from
the north Pacific coast over the central platrau region on the
13th, crossing the central Rocky Mountain region ou the 14th,
and over southern Texas on the 15th, where it disuppeared.

VII and VIII.—On the 15th these areas of high pressure
were observed to the north of Montana and Minnesota, the
former apparently beiug secondary, which separated from the
principal area and moved southward to the Saint Lawrence
Valley during the 16th, and extended soutaward over the east-
ern portion of the United States on the 16th, disappearing to
the east of the south Atlantic coast on the night of the 16th, al-
tltongh the pressure in that region remained relatively high until
the morning of the 18th. The principal area of high pressure,
number viii, remained almost stationary during five days, cov-
ering the region north of Montana and North Dakota from the
15th to the 20th, inclusive. and extending southward over the
eastern slope of the Rocky Mountains to Texas on the 20th,
while the centre remained north of Montana. On the 21st it
moved rapidly southeastward and its influence was felt over
the entire country east of the Rocky Mountains. It was cen-
tral over Illinois on the afternoon of the 21st, extending from
the Gulf to the north of the Lake region and from the Atlan-
tic coast to Colorado. Tle southeasterly movement continued
during the 22d, and although the pressure decreased rapidly
at the centre, this area was readily located on the 8 p. m.
weather map of the 22d off the south Atlantic coast, and the
succeeding reports indicate that the southeasterly movement
continued after that date. '

IX.—Was observed north of Montana on the 23d, and, as in
the case of the previous area, remained almost stationary in
that region, no decided movement being observed from the
23d until the 26th, after which this area extended rapidly
southward over the eastern slope of the Rocky Mountains, while
a secondary area formed over the northern plateau region to the
west of the Rocky Mountains. These two areas moved to the
southward, attended by the most severe cold wave of the
month over the central valleys and Southern StHtes” Killing:
frosts occurred in southern California, a severe norther in
Texas, and the coldest weather of the season in the Southern "
States occurred during the passage of the cold wave attend-
ing this area of high pressure. = "

J AREAS OF LOW PRESSURE.

Fifteen areas of low pressure were observed during the
month of February, seven of which were traced from the
Pacific coast or plateau region; eleven reached the Atlantic
coast or the Saint Lawrence Valley; and but one passed
eastward south of New England. The general direction of
movement was to the south of east while the centres remained
west of the one hundredth meridian, and this direction con-
tinued to the east of that meridian in the cases where the areas
of low pressure passed eastward over the British Possessions,
but the eight areas of low pressure which passed eastward
over the eastern slope of the Rocky Mountains, within the
limits of the United States, all moved to the north of east, the
direction of the movement inclining more to the northward in
those areas passing over the lower latitudes. Compared with
previous months the areas of low pressure were more numer-
ous, and have extended southward over the western balf of
the continent, while the region of greatest frequency continunes
over the Baint Lawrence Valley. The following is & brief
description of the movements of each area of low pressure,
obtained from the daily weather charts:
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OI and II.—At-the opening of the month a storm of consider-
able energy was central on the north Pggific coast, where
heavy rains and soutlierly gales continued ddring the 1st and
2d. This storm advanced eastward to the Rocky Mountain re-
gions, and on the morning of the 2d a trough of low pressure
extended from Minnesota westward to the Pacific. The ad-
vance of an area of high pressure from the northward resulted
in the formation of two disturbances, one of which continued
its easterly course north of the Lake region to the lower Saint
Lawrence valley, where it disappeared after the 3d, and the
other, after being forced slightly to the southward over Mon-
tana during the 2d, was replaced by increase of pressure over
that section, the barometer remaining low, however, on the
north Pacific coast, where low area number ii quickly formed,
attended by continued heavy rains and strong southerly gales
on the 3d. This storm also passed to the eastward along the
northern border of the United States, following the same gen-
eral course as that given to number i, but over the west half
of the continent the centre of disturbance was slightly to the
north of the track of number i, while over the east half it was
slightly south of it. Both of these disturbances were attended
by general rains, but the latter was much more intense, and
eaused dangerous gales in the Lake region and along the At-
lagtic coast north of Hatteras, N.-C., from the 4th to the 6th.
In th8 case of number ii the barometer continued to fall at the
centre during the easterly movement from the centre of the con-
tinent, although there was a slight increase during the transit
from the north Pacific coast to Manitoba. On the Pacific
coast the barometer was 29.24 on the 3d. At Saint Vincent,
Minn., it was 29.36 on the 4th, and at Father Poing, Quebec,
it was 29.02 on the 5th, and probably 28.96 at Bird. Rocks,
Gulf of Saint Lawrence, on the 65th. It will be seen from
chart i that low areas i and ii are the only disturbances that
passed eastward from the Pacific to the Atlantic coasts at-
tended by such conditions as to render it possible to locate
the centre of the disturbance at each telegraphic report.

% I1I.—Was a feeble barometric disturbance which apparently

eveloped over the southern plateaun region during the 5th, and,
although not clearly defined, it apparently moved southeast-
ward to the lower Rio Grande valley, the southeasterly course
being due to the existence of an area of high pressure to the
northeast. After reaching southern Texas it increased greatly
in energy and was attended by very heavy rains in the above
named state, and on the west Glf coast high southerly winds
were quickly followed by a norther as the centre passed to the
eastward. After the disturbance reached the southern por-
tion of Georgia, attended by high winds in northern Florida
on the 8th, it disappeared to the eastward, the telegraphic re-
ports indicating that the storm was decreasing in energy.
%I’V.—Was a depression in the northern portion of the baro-
etric trough which extended over the Rocky Mountain
regions on the 6th, within the southern portion of which de-
veloped the storm traced as number iii. This depression
moved from the region north of Montana to near Lake Su-
perior during the 6th, thence southward to Lake Michigan on
the 7th, and in connection with low area number iii, which at
that time was passing over the east Gulf states, the storm area
included the eastern half of the United States. After reach-
ing Lake Michigan the direction of movement changed to
northeast, and the storm passed down the Saint Lawrence
valley with increasing force, the barometer falling to 29.14 at
Anticosti, Gulf of Saint I.’:awrence, on the 8th, when the
centre was near that station. The westerly gales attending
this storm were most severe in the lower lake region and on
the North_Cgrolina coast, where a maximum velocity of 60
miles per iour was reported. Westerly gales also oceurred in
the-Maritime Provinces, where they continued until the 9th.
V and VI.—Appeared on the north Pacific coast on the 7th
and 9th, respectively, and after moving eastward to the region
north of Montana, the former passed southeastward over the
upper Missouri valley and disappeared before reaching the
Lake region, while the latter followed rapidly southward over

the Rocky Mountain regions to the Rio Grande Valley, at-
tended by general snows and followed by a cold wave and bigh
northerly winds along the eastern slope of the Rocky Moun-
tains. The centre of this disturbance cannot be definitely
traced after it reached the central Rio Grande valley, but re-
ports indicate that it passed over the west Gulf.

VIL.—When the area of low pressure traced as number vi
was central over Texas on the 11th, u trough of low pressure ex-
tended northeastward to Lake Superior, where number vii was
first located. It passed directly eastward to tbe Saint Law-
rence Valley, attended by light snows in northern New England
and the Lake region, but caused no marked change in the
weather conditions over other sections of the United States.
OVIII and IX.—These disturbances, although widely sep-
arated, occupied the northern and southern extremities ot an
éxtended barometric trough which moved eastward from the
Roeky Mountains. The northerly disturbance was first ob-
served north of Montana on the 12th. It moved toward the
Lake region, reaching Lake Superior on the afternoon of the
13th, while the southern storm was central over Arkan_sa.s.
During the succeeding twenty-four hours these depressions
moved directly towards the upper Saint Lawrence valley, where
they united on the afternoon of the 14th. The southerly dis-
turbance was much more intense, and was attended by severe
local storms as it passed over the central vg}l{eys, the rainfall
being very heavy in the lower Mississippi valley and its tribu-
taries. This storm also increased in energy after the union of
the two disturbances, the course being to the northeast in the
direction of the Saint Lawrence Valley. Strong westerly gales
prevailed north of Hatteras, N. C., during the passage of this
storm over the middle Atlantic and New England states, and
they continued on the Atlaptic coast until the 16th after the
centre of disturbance had passed beyond Nova Scotia.

X and XI.—From the 14th to the 16th this disturbance re-

ained almost stationary on the north Pacific coast, and al-
though there was apparently a slow southerly movement the
centre of disturbance could only be approximately located. The
depression extended eastward on the 14th and 15th, but was
apparently forced to the westward by the advance of an area of
high pressure over Montana and the Dakotas, the secondary dis-
turbances which had formed in the Rocky Mountain regions on
the 15th filling up, owing to the advance of the area of high
pressure. On the afternoon of the 16th this storm was clearly
defined as central in northern Oregon, while the trough of low
pressure which extended southeastward to Texas and thepce
northeastward to the upper lakeregion around the area ot high
pressure contained secondary . disturbances central over Iowaq
and Kansas. The telegraphic reports of the 17th show an
easterly movement of the principal secondary disturbance to
the Lake region, attended by light rains, also a feeble depres.
sion over the central plateauregion, and a‘pnormally low press-
ure on the north Pacific coast. The depression over the plateau
region became more clearly defined during the 18th, and ad-
vanced eastward and covered the central and eastern slopes of
the Rocky Mountains on the morning of the 19th, after which
the movement to the northeast over the central vallgys and
lower lake region was rapid, owing to the advance of a cold
wave from the Northwest. The centre of disturbance reached
the region of Lake Huron on the morning of the 20th, from
which region it passed directly eastward to southern Nova
Scotia, where the minimum pressure of the month, 28.92, was
observed at Halifax, N. S., when the centre was near that sta-
tion on the afternoon of the 20th. The gales attending this
storm were unusually severe on the New _Eugland coast.
This storm apparently moved northward from Halifax, N. 8.,
the barometer at Anticosti, Gulf of Saint Lawrence, falling
from 29.36 to 28.98 from 8 p. m. of the 20th to 8 a. m. of the
21st, the current velocity at that station being forty miles from
the northwest, while at the same report the station at Sydney,
C. B. I, reported 29.26, wind twenty-two miles southwest,
maximum velocity forty miles. '

XII.—Was an extended area of low pressure which appeared .
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on the northern California coast on the 20th, and moved south-
eastward over the plateau and Rocky Mountain regions during
the 218t and 22d, reaching the lower Rio Grande valley on the
morning of the 23d, unattended by any unusual disturbance,
although it was preceded by high southerly winds on the Texas
coast when central in the upper Rio Grande valley.

XIII and XIV.—During the 22d the pressure was unusually
low along the entire northern border of the United States from
the Rocky Mountains eastward to the lower Saint Lawrence
valley. On the morning of the 23d this disturbance was ap-
parently central far to the north of Minnesota. It moved to
the southeastward over Lake Superior during the succeeding
twenty-four hours, reaching southern Michigan on the after-
noon of the 24th, after which it disappeared, owing to the
formation of an extended low area central over Texas and the
advance of a cold wave from the Northwest. Although chart i
indicates that low area traced as number xiv developed over
Texas on the 24th, it may have originated in the central Rocky
Mountain region within the trough of low pressure which

bounded the area of high pressure advancing from the north.
With the advance southward of the cold wave over the eastern
slope of the Rocky Mountains during the 25th this disturbance
moved rapidly to the northeast, the pressure increasing at the
centre of disturbance during the easterly movement. General
rains occurred throughout the greater portion of the United
States east of the Rocky Mountains during the passage of this
storm, except in the northwest quadrant where the precipita-
tion was in the form of snow. .

XV.—The southerly movement of the e over the
Northwest and central valleys during the 24th and 25th appar-
eutly forced this disturbance from Colorado westward to Utab,
after which it moved southeastward over the Rio Grande
Valley and around the area of high pressure, increasing greatly
in intensity after reaching the lower Mississippi valley, from
which region it moved rapidly northeastward to Lake Erie,
followed by the most decided cgpld wave of the month. 'This
disturbance was central northé)! Take Huron at the close of
the month,
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ONORTH ATLAﬁTIC STORMS FOR FEBRUARY, 1890 (pressure in inches and millimetres; wind-force by Beaufort scale),

. The paths of the depressions that appeared over the north
Atlantic Ocean during February, 1890, are shown on chart i.
These paths have been determined from international simul-
taneous observations by captains of ocean steamships and
sailing vessels received through the co-operation of the Hydro-
graphic Office, Navy Department, and the “New York Herald

Weather Service.” .

Bight depressions have been traced for February, 1890, the
average number traced for the corresponding month of the last
seven years being ten. The greatest number of depressions
previously traced for February was twelve, in 1887, and the

least number was seven, in 1889. All of the depressions
traced for the current month advanced eastward from the
American coutinent north of the fortieth parallel ; two of the
depressions moved to the British Isles; four passed north of
the region of observation between the fifteenth and thirty-fifth
meridians ; and two apparently dissipated before reaching the
fortieth meridian. The average path of the depressions was
more northerly than the usual IFFebruary tracks of storms over
the north Atlantic, and no severe storms were reported south
of the fortieth parallel.

The movements of areas of high pressure over the north
Atlantic during the month were as follows: On the 1st the



